A fine structural study of the hippocampus and dorsal root ganglion in mouse trisomy 16, a model of Down's syndrome.
Mouse trisomy 16 (Ts16) appears to provide an animal model of Down's syndrome in that a portion of mouse chromosome 16 is syntenic with part of human chromosome 21. Trisomy 21 in human beings leads to the mental retardation of Down's syndrome and in middle age, to some presenile anatomic and clinical features of Alzheimer's disease. Neural tissue from aging Ts16 mice is unavailable, however, as Ts16 mouse embryos die late in utero. We studied these embryos looking at the ultrastructure of neurons from the hippocampus and dorsal root ganglion in normal control mice embryos (diploid) and in Ts16 late embryonic litter mates after day 15 of gestation. The organelles in the Ts16 neurons looked similar to those in control neurons, fixed and processed under similar conditions. No obvious neuropathological structures were observed. These results, when compared to reports on electrophysiological abnormalities of cultured fetal Ts16 neurons and on abnormalities in neurotransmitter markers in the Ts16 fetal brain, lead us to suggest that the mental retardation of Down's syndrome is likely to result from functional and chemical defects not directly related to abnormal neuronal ultrastructure. When related to fine structural studies of transplanted embryonic Ts16 hippocampus which have been maintained for long periods of time, these results indicate that the trisomic mouse brain would not be useful as a structural model for Down's syndrome and hence presenile Alzheimer's disease, as it is not associated with any detectable morphological abnormality.